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(54) OPTICAL HEAD AND OPTICAL INFORMATION RECORDING/ REPRODUCING DEVICE USING 
THIS OPTICAL HEAD 

(57)Abstract: 

PURPOSE: To reduce the intrusion of a track crossing signal in 
a focus error signal particulaly using an astigmatism method at 
the optical head for reproducing or recording/reproducing an 
information signal on an optical information recording medium. 
CONSTITUTION: An optical member (the optical mask of a 
cylindrical shape 50) for reducing the central entensity of a 
reflective light flux is provided between a beam splitter 3 for 
splitting the reflective light flux into a servo detection optical 
system and a focus error signal optical detector 8. the 
astigmatism (a detection lens 6 and a cylindrical lens 7) is given 
to a light flux passing through it, led to the focus error signal 
optical detector 8 and a focus error signal is detected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical head comprising: 

A semiconductor laser which discharges laser luminous flux. 

An object lens which condenses laser luminous flux discharged from this semiconductor laser, and it 

glares as light spot on a recording surface in which a track in an optical information recording medium 

was formed, and condenses laser luminous flux reflected on this recording surface. 

A beam splitter which separates this a part of laser beam for said laser beam simultaneously with this 

object RENZUHE and separates reflected light flux from said recording surface from an optical 

path which ties said semiconductor laser and said optical information recording medium. 

An optical member which reduces main intensity of reflected light flux from said recording surface to 

circumference intensity into an optical path from said beam splitter to said photodetector in an optical 

head which has at least a photodetector which receives reflected light flux or transmitted light flux 

separated by said beam splitter. 

[Claim 2]The optical head according to claim 1 having further an astigmatism generating means which 
gives astigmatism to reflected light flux or transmitted light flux from said beam splitter to said 
photodetector. 

[Claim 3]Glare as light spot on a recording surface which condensed laser luminous flux discharged from 
a semiconductor laser which discharges laser luminous flux, and this semiconductor laser and in which a 
track in an optical information recording medium was formed, and. This a part of laser beam is separated 
for an object lens which condenses laser luminous flux reflected on this recording surface, and said laser 
beam simultaneously with this object RENZUHE And comprise a beam splitter which separates 

reflected light flux from said recording surface from an optical path which ties said semiconductor laser 
and said optical information recording medium, and several fields where the diffraction direction differs 
from an angle of diffraction, and. A diffraction grating which diffracts reflected light flux or transmitted 
light flux separated by said 1 st beam splitter, and is emitted as the diffracted light, A photodetector 
which receives the diffracted light from this diffraction grating also including the zero-order diffracted 
light, An astigmatism generating means which gives astigmatism to the diffracted light from said 
diffraction grating to reflected light flux from said 1 st beam splitter to said diffraction grating, transmitted 
light flux, or said photodetector, From the zero-order diffracted light received by said photodetector, a 
focus error signal according to a size of a spot diameter of light spot irradiated by said optical 
information recording medium is detected with astigmatic method, From the primary [ **] diffracted light 
received by said 1 st photodetector, a tracking error signal according to the amount of position gaps from 
said track of light spot irradiated by said optical information recording medium detects, In an optical head 
furthermore provided with a detection means to detect an information signal on said recording surface, 
at least from the zero-order diffracted light or the primary [ **] diffracted light, An optical head 
providing an optical member which reduces main intensity of reflected light flux from said recording 
surface to this circumference intensity into an optical path from said beam splitter to said 
photodetector. 

[Claim 4]The optical head according to claim 3 which is provided with the following and characterized by 
two boundary lines of a band-like field and a lattice area border which do not have said lattice being 
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parallel. 

A band-like field where said diffraction grating does not have a lattice. 

A lattice area border where the diffraction direction differs from an angle of diffraction mutually across 
this field. 

[Claim 5]An optical head given in either of claim 1, 2, or 3, wherein shape of a field of an optical member 
to which main intensity of light flux which penetrates or reflects said optical member is reduced to this 
circumference intensity is circular. 

[Claim 6]An optical head given in either of claim 1, 2, or 3, wherein said photodetector has a 
quadrisection light-receiving field for detecting a focus error signal and detection sensitivity of the 
central part of this quadrisection light-receiving field has a field of low approximate circle shape to 
detection sensitivity of a periphery. 

[Claim 7]Said photodetector has a quadrisection light-receiving field for detecting a focus error signal, 
And the directions of this parting line are 5 times - 25 degrees to the direction of a track in said optical 
information recording medium, And an optical head given in either of claim 1, 2, or 3, wherein astigmatic 
directions generated by said astigmatism generating means are 35 degrees - 55 degrees to the direction 
of this track. 

[Claim 8]Said photodetector has a quadrisection light-receiving field for detecting a focus error signal, 
And the directions of this parting line are 20 degrees - 40 degrees to the direction of a track in said 
optical information recording medium, And an optical head given in either of claim 1 , 2, or 3, wherein 
astigmatic directions generated by said astigmatism generating means are 65 degrees - 85 degrees to 
the direction of this track. 

[Claim 9]Said photodetector has a quadrisection light-receiving field for detecting a focus error signal, 
And the directions of this parting line are 35 degrees - 55 degrees to the direction of a track in said 
optical information recording medium, And an optical head given in either of claim 1, 2, or 3, wherein 
astigmatic directions generated by said astigmatism generating means are 80 degrees - 100 degrees to 
the direction of this track. 

[Claim 10]An optical information recording medium and a rotational driving means which rotates this 
optical information recording medium, In an optical information recording and reproducing device which 
has at least an optical head which reproduces or records an information signal on a recording surface of 
this optical information recording medium, and an accessing means which moves an optical head to an 
access direction of this optical information recording medium, An optical information recording and 
reproducing device, wherein said optical head consists of any 1 of said claims 1 thru/or 9. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the optical head which performs reproduction or record 
reproduction of an information signal to an optical information recording medium, the optical head which 
reduces mixing of the track traverse signal to the focus error signal by astigmatic method especially, and 
the optical information recording and reproducing device using this optical head. 
[0002] 

[Description of the Prior Artj Drawing 14 is an explanatory view showing the composition of the detecting 
optical system of the conventional optical head which detects the focus error signal by astigmatic 
method. In the figure, the light flux emitted from the semiconductor laser which is not illustrated serves 
as the parallel beam 100 with a collimate lens, penetrates the 1st beam splitter 3, and irradiates with the 
recording surface top which had the track 5a of the optical disc 5 which is an optical information 
recording medium formed of the object lens 4. It is reflected by the beam splitter 4 through the object 
lens 4, and the catoptric light 101 from the optical disc 5 produced by this exposure is led to a detecting 
optical system. And astigmatism is given through the cylindrical lens 7 and catoptric light enters into the 
photodetector 8, after converging with the detection lens 6. The photodetector 8 has the four light- 
receiving fields 8a, 8b, 8c, and 8d, as shown in drawing 15 , Focus error detection by the astigmatic 
method which detects the shape change from which the spot 102 which entered into the photodetector 
8 is obtained according to the distance of the object lens 4 and the optical disc 5, for example, the 
shape change from which it becomes an approximate circle form at the time of a focus, and becomes an 
ellipse form at the time of defocusing, is performed. 

[0003] However, in this composition, in drawing 14 , if the spot on the optical disc 5 moves to an inside- 
and-outside circumference from the center Oust track) of the code track 5a of the optical disc 5 
(offtrack), Although the spot is focusing namely, carrying out the focus just on the disk, As shown in 
drawing 1 6 , the focus error signal 48 arose (it can come, and is called mixing of the track traverse signal 
to a focus error signal, and a leak lump of AF is called hereafter.), and the result that a focus error signal 
normal as a result was not acquired was brought. 

[0004]On the other hand, by "the reduction measure of the groove traverse signal mixed in a focus error 
signal" of a statement, to the 1 987 (Showa 62) autumn and the 48th Japan Society of Applied Physics 
academic lecture meeting lecture proceedings (1 7 p-ZP-2). the sum (8a+8b.) of the output of two light- 
receiving fields located in a line with track direction crossing at a right angle in the output of four light- 
receiving fields of the above-mentioned photodetector 8 After carrying out gain correcting so that 8c+8d 
may become constant value, the method which is going to cancel a leak lump of above-mentioned AF in 
circuit by forming a focus error signal is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the optical head in the above-mentioned 
proposed example, although what is depended on a position gap of the photodetector which is one of the 
causes of a lump [ leak ] of AF could be reduced, it was not taken into consideration about what is 
depended on the aberration of the other cause, i.e., an optical system, etc. Drawing 1 7 shows typically 
intensity change of the reflected light flux to an off-track when the aberration of the optical system 
which is one of the causes of a lump [ leak ] of AF, especially the aberration in the optical system from 
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the semiconductor laser 1 to the optical disc 5 arise. In a figure, a black portion shows that light 
intensity is strong. As shown in a figure, when an optical system has aberration, the intensity of reflected 
light flux The direction 200a of the code track 5a of the optical disc 5, Concerning [ and ] a leak lump of 
AF according [ since it becomes unsymmetrical also to the direction 200b which intersects 
perpendicularly with it, a leak lump of AF will arise as a result, and ] to the aberration of an optical 
system, The reflected light flux 101 was halved like the optical head in the above-mentioned proposed 
example in the track direction crossing at a right angle 200b, and SUBJECT that there was no reduction 
effect of a lump [ leak ] of AF occurred with the composition which two outputs make equal. The effect 
is the same although the spot 102 on the photodetector 8 is performing in the proposed example. 
[0006]This invention was made in view of the actual condition of such conventional technology, and that 
purpose is to provide the optical information recording and reproducing device which uses the optical 
head which can reduce mixing of the track traverse signal to a focus error signal, and this optical head. 
[0007] 

[Means for Solving the Problem]Glare as light spot on a recording surface in which the above-mentioned 
purpose condensed laser luminous flux discharged from a semiconductor laser which discharges laser 
luminous flux, and this semiconductor laser, and a track in an optical information recording medium was 
formed, and. This a part of laser beam is separated for an object lens which condenses laser luminous 
flux reflected on this recording surface, and said laser beam simultaneously with this object RENZUHE 

And a beam splitter which separates reflected light flux from said recording surface from an optical 
path which ties said semiconductor laser and said optical information recording medium, In an optical 
head which has at least a photodetector which receives reflected light flux or transmitted light flux 
separated by said beam splitter, It is attained by providing an optical member which reduces main 
intensity of reflected light flux from said recording surface to this circumference intensity into an optical 
path from said beam splitter to said photodetector. In this case, it is good to constitute so that it may 
have further an astigmatism generating means which gives astigmatism to reflected light flux or 
transmitted light flux from said beam splitter to said photodetector. 
[0008] 

[Function]In this invention, a beam splitter dissociates, and the reflected light flux from an optical disc is 
led to a detecting optical system, and enters into an optical member. Transmissivity (rate for Mitsutoshi) 
is low, for example, an optical member is an optical mask of the approximate circle shape of 50% of 
transmissivity here. 

It is provided in the center position of light flux. 

The intensity change in reflected light flux in case an optical system has aberration here is mostly 
produced in the center section of light flux. Therefore, when reflected light flux penetrates an optical 
mask, it becomes the light flux to which the intensity of the center section in the reflected light flux 
leading to a leak lump of AF fell. Then, if the astigmatism generating means is established, the light flux 
which penetrated the optical mask is an astigmatism generating means, and after it is able to give the 
astigmatism for focus error detection, it will enter into said photodetector. And a focus error signal is 
acquired using the light flux to which the intensity of the center section in the reflected light flux leading 
to a leak lump of AF fell. 

[0009]For this reason, the optical head of this invention can acquire the good focus error signal with 

which mixing of the track traverse signal was reduced. 

[0010] 

[Example]Hereafter, the example of this invention is described in detail with reference to drawings. In the 
following explanation, the same reference mark is given to a component equivalent to the above- 
mentioned conventional example, and the overlapping explanation is suitably omitted to it. 
[001 1] Drawing 1 is an outline lineblock diagram of the optical head as the 1st example of this invention. 
In the figure, the optical head mainly comprises the semiconductor laser 1, the collimate lens 2, the 1st 
beam splitter 3, the object lens 4, the detection lens 6, the cylindrical lens 7, the 2nd beam splitter 9, the 
lens 10, and the photodetectors 8 and 11. In the optical head which consists of such each component, 
the sending light bunch 99 emitted from the semiconductor laser 1 which is a light source turns into the 
parallel pencil 100 with the collimate lens 2 first. The parallel pencil 100 is irradiated by the optical disc 5 
with the object lens 4 after penetrating the 1st beam splitter 3. It is reflected by the 1st beam splitter 3 
through the object lens 4, and the catoptric light 101 from the optical disc 5 enters into the 2nd beam 
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splitter 9, and is bisected by the transmitted light 104 and the catoptric light 105. 

[0012]The light flux 104 which penetrated the 2nd beam splitter 9 enters into the photodetector 11 for 
tracking error signals through the lens 10. The photodetector 1 1 has a light-receiving field of 2 division, 
and it is allocated here so that it may be in agreement with the direction 200a of the code track 5a of 
the optical disc 5 in the incoming beam which the parting line of the two light-receiving fields described 
above ( drawing 2 ). By measuring the intensity of these two light-receiving fields, the tracking error signal 
by the push pull method can be acquired. 

[0013]On the other hand, the light flux 105 which reflected the 2nd beam splitter 9 enters into the 
approximate circle-shaped optical mask 50. drawing 2 showed — as — the optical mask 50 — a size — 
the light flux 105 — it is small (this example size for a minute half [ about ]) — it is low, for example, 
transmissivity is an optical member of the approximate circle shape which is 50% of transmissivity, and is 
provided in the center position of the light flux 105. Therefore, when the reflected light flux 105 
penetrates the optical mask 50, it becomes the light flux 106 to which the intensity of the center section 
in the reflected light flux leading to a leak lump of AF fell. Then, after the light flux 106 which penetrated 
the optical mask 50 serves as convergence light and is able to give the astigmatism for focus error 
detection with the cylindrical lens 7 as an astigmatism generating means with the detection lens 6, it 
enters into the photodetector 8 for focus error signals. Since the focus error signal 48 uses the light flux 

1 06 to which the intensity of the center section in the reflected light flux leading to a leak lump of AF 
fell, it turns into a good signal with which the leak lump of AF was reduced here. 

[0014]In this example, although the push pull method is used for tracking-error detection, it may not 
restrict to this, and the 3 spotting method generally widely used for the optical head for compact disks, 
for example may also be used. In this case, it becomes an optical system of composition of that the 
focus error signal 48 and the tracking error signal 49 are detectable with one photodetector. Here, since 
it is not related to this invention and an essential target, detailed explanation is omitted. 
[0015]Yes [ in this example, by AF leaking, although the optical mask 50 for lump reduction is the 
composition provided into the parallel beam in the optical path from the 1st beam splitter 3 to the 
photodetector 8 for focus error signals, it is restricted to this, and ]. An equivalent effect can be 
acquired even if it uses the photodetector shown after drawing 3 without using the optical mask 50 by 
drawing 1 . 

[001 6]The composition which AF leaked and provided the optical member for lump reduction in the 
photodetector for focuses hereafter is explained. 

[001 7] Drawing 3 is a figure showing the arithmetic circuit for acquiring the photodetector 12 and focus 
error signal of AF which leak and have an optical member for lump reduction. In the figure, the 
photodetector 12 has the quadrisected light-receiving fields 12a, 12b, 12c, and 12d, the center section 
does not have detection sensitivity, namely, the rate of photoelectric conversion serves as the dead 
band region 12e of the circle configuration of zero mostly. The light flux 105 which reflected the 2nd 
beam splitter 9 enters into a quadrisection light-receiving fields [ of the photodetector 12 / 12a-12d ] 
center section as about 70-micrometer light spot 107. Therefore, the center section 107a in the light 
spot 107 which causes a leak lump of AF by about 35-micrometer dead band region part 12e located in 
the center section of the light spot 107 is not detected, but only the periphery 107b of the light spot 107 
is detected by the light-receiving fields 12a-12d. Therefore, by inputting into the differential amplifier 14, 
after changing into voltage with the current potential converter which does not illustrate the 
photoelectric current 13a and 13c from the light-receiving fields 12a and 12c, and the photoelectric 
current 13b and 13d from the light-receiving fields 12b and 12d, The good focus error signal 48 with 
which the leak lump of AF was reduced can be acquired. 

[0018] Drawing 4 shows the modification of the above-mentioned photodetector 12. The photodetector 
15 is the composition which has the quadrisected light-receiving fields 15a, 15b, 15c, and 15d, and 
laminated the optical mask 15e of the circle configuration in the center section, for example, was made 
into 50% of transmissivity. The light flux 105 which reflected the 2nd beam splitter 9 enters into a 
quadrisection light-receiving fields [ of the photodetector 15 / 15a-15d ] center section as about 70- 
micrometer light spot 107. Therefore, with about 35-micrometer optical mask 15e of the circle 
configuration located in the center section of the light spot 107, the center section 107a in the light spot 

107 which causes a leak lump of AF among the light spot 107 falls depending on the transmissivity of the 
optical mask 15e. Half light intensity is detected in this example. Therefore, being detected by the light— 
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receiving fields 15a-15d becomes the light spot to which the intensity of the center section of the light 
spot 107 leading to a leak lump of AF fell. The photoelectric current 16a and 16c from the light-receiving 
fields 15a and 15c, and the photoelectric current 16b and 16d from the light-receiving fields 15b and 15d 
therefore, by inputting into the differential amplifier 14, after changing into voltage with a current 
potential converter, The good focus error signal 48 with which the leak lump of AF was reduced can be 
acquired. 

[0019]As mentioned above, although it was the composition of AF having leaked and having provided the 
optical mask for lump reduction in the quadrisection light-receiving fields 12a-12d in the acceptance 
surface of a photodetector, and the photodetector 12, it does not restrict to this. For example, as shown 
in drawing 5 , the optical mask 1 8 (this example 50% of transmissivity) of a circle configuration may be 
formed in the entrance plane 8e of the photodetector 8 which has the quadrisection light-receiving fields 
8a~8d shown by drawing 12 . According to this composition, the good focus error signal with which the 
leak lump of AF was reduced almost like the above-mentioned photodetectors 12 and 15 can be 
acquired. 

[0020]As mentioned above, as explained in detail, the good focus error signal with which the leak lump of 
AF was reduced can be acquired by forming the optical mask 50 for reducing the intensity of the center 
portion of reflected light flux into the optical path from the 1st beam splitter 3 to the photodetector 8 
for focus error signals. 

[0021]Next, the example used for the optical head which AF of this invention leaks and plays the 
magneto-optical disc which is a magneto-optics recording medium about the optical mask for lump 
reduction is described with reference to drawings. 

[0022] Drawing 6 is an outline lineblock diagram of the optical head as the 2nd example of this invention. 
[0023]The light flux 99 emitted from the semiconductor laser 1 which the superposing-high-frequency 
circuit 1a for reducing a noise is attached in drawing 6 , and functions as a light source, It becomes the 
parallel pencil 151 with the collimate lens 2, the aeolotropism of the intensity of a laser beam is amended 
by the beam shaping prism 19, and it is changed into the isotropic parallel pencil 152. Not an 
indispensable optic but the composition naturally removed may be sufficient as the beam shaping prism 
19. 

[0024]The outgoing beam 152 of the beam shaping prism 19 is deflected 90 degrees in an optical path by 
the reflective mirror 20, and enters into the 1st reflector 21a of the 1st beam splitter 21. The 1st 
reflector 21a of the beam splitter 21 differs [ polarization / P polarization and / S ] in reflectance and 
transmissivity, for example, has the polarization characteristic of P polarization transmittance Tp**0.7, P 
polarization reflectance Rp**0.3, S polarization transmittance Ts**0, and S polarization reflectance 
Rs**1. 

[0025]Light flux 152 (P polarization) which entered into the 1st reflector 21a is made into the 
transmitted light 153 and the catoptric light 154 for 2 minutes. Among these, the catoptric light 154 
enters into the photodetector 23 after penetrating the shielding member 22 which has an opening (not 
shown). The shielding member 22 may not necessarily be required and may lead the light flux 154 to the 
photodetector 23 directly. As a measure against the stray light, to the light flux 154, the photodetector 
23 inclines and is arranged. The measure against the stray light is a measure make it not enter in a 
semiconductor laser or other photodetectors, whose the light which is reflected in an entrance plane, 
and which is not needed, i.e., stray light. The light intensity of the light flux 99 discharged from the 
semiconductor laser 1 using the output 24 of the light flux 154 which entered into the photodetector 23 
is controlled. 

[0026]On the other hand, it is irradiated with it by the magneto-optical disc 27 with which the disk 
rotation drive means 26 which consists of spindle motors etc. with the object lens 4 was equipped after 
the light flux 153 which penetrated the 1st reflector 21a of the 1st beam splitter 21 of the above is able 
to change a direction of movement by the reflective mirror 25. The two-dimensional actuator 28 with 
which the optical head of this example drives an objective lens position for the reflective mirror 25, the 
object lens 4, and the object lens 4 to biaxial [ of a focusing direction (Z-axis in a figure), and a track 
direction (Y-axis in a figure) ], Moving only the carriage 29 which carries them from an inner 
circumference position to a peripheral position using an access mechanism to the access direction (Y- 
axis in a figure) of the magneto-optical disc 27, other optics are discrete type optical heads to fix (this 
optical system is henceforth called a holding part optical system.). The optical information device which 
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carries this discrete type optical head has the strong point in which an access speed is quick. 
[0027]It is reflected through the object lens 4 and the reflective mirror 25 in the 1st reflector 21a of the 
1st beam splitter 21, and the catoptric light 155 from the magneto-optical disc 27 goes to the 2nd 
reflector 21b. By P polarization and S polarization, the 2nd reflector 21b of the 1st beam splitter 21 
differs in reflectance and transmissivity, for example, has the polarization characteristic of P polarization 
transmittance Tp**0.6, P polarization reflectance Rp**0.4, S polarization transmittance Ts**0, and S 
polarization reflectance Rs**1. Light flux 155 which entered into the 2nd reflector 21b is made into the 
transmitted light 157 and the catoptric light 156 for 2 minutes. 

[0028]The light flux 156 which reflected the 2nd reflector 21b of the 1st beam splitter 21, It is 
considered as the convergence light 158 with the lens 28, and enters into the polarization beam splitter 
29 which is a polarization separating means which divides an incoming beam into two polarization beams 
polarization beams and a polarization direction cross at right angles mutually, Polarized light separation 
of the polarization is carried out to the two light flux 158p (refer to drawing 7 ) which intersects 
perpendicularly mutually, i.e., P polarization, and 158 s (refer to drawing 7 ) of S polarization, and it enters 
into the photodetector 30, respectively. And the magneto optical signal 50 recorded on the magneto- 
optical disc 27 is renewable by the detection system which takes the difference of the detecting signal 
of the light-receiving field which receives the P polarization 158p in the photodetector 30, and the light- 
receiving field which receives 158 s of S polarization, i.e., a differential detection method. 
[0029] Drawing 7 is a figure explaining the composition and the operation of the polarization beam splitter 
29 which are the polarization separating means used for the optical head of this example. The 
parallelogram prism 29a and the parallel plate 29b with which the polarization beam splitter 29 consists 
of transparent optical media, such as glass, in drawing 7 , It comprises the polarization film 29c formed in 
the plane of composition of the parallelogram prism 29a and the parallel plate 29b, and the total 
reflection films 29d and 29e formed in the parallelogram prism 29a and the parallel plate 29b, 
respectively. The polarization beam splitter 29 makes it rotate abbreviated 45 degrees, and is arranged 
at the circumference of the optic axis of the light flux 158 which emitted the lens 28. As for the light flux 
158 which emitted the lens 28, S polarization (polarization which has vibration vertical to space in figure) 
ingredient is reflected for the polarization film 29c among polarization components, P polarization 
(polarization which has vibration parallel to space in figure) ingredient vertical to this penetrates and 
goes straight on, reflects the polarization film 29c with the total reflection film 29e, and penetrates the 
polarization film 29c again. It is reflected with the total reflection film 29d, and the P polarization 1 58p 
which penetrated 158 s of light flux reflected by the polarization film 29c and the polarization film 29c 
enters into the photodetector 30 which has a light-receiving field of 2 division, respectively. Then, 
information signals, such as the information signal 51 of the magneto-optical disc 27 which is the 
magneto optical signal 50 and sum signal which are difference signals of two light-receiving fields, i.e., 
the rugged form pit signal beforehand formed in the magneto-optical disc 27, for example, an address 
signal etc., are detected. 

[0030]On the other hand in drawing 6 , the light flux 157 which penetrated the 2nd reflector 21b of the 
beam splitter 21, It enters into the photodetector 33, after becoming convergence light with the 
detection lens 6 through 2 division diffraction grating 32 and being able to give the astigmatism for focus 
error detection with the cylindrical lens 7 (astigmatism generating means). 

[0031] Hereafter, detection of the diffraction grating 32 for which the optical head of this example is 
used, and the servo signal using the photodetector 33 (the focus error signal 48 and the tracking error 
signal 49) is explained in detail. 

[0032] First, the diffraction grating 32 is explained using drawing 8 and drawing 9 . Drawing 8 is a front 
view showing the composition of the diffraction grating 32. The diffraction grating 32 has the band-like 
field 32a which does not have a lattice, and the two lattice area borders 32b and 32c (the angle which 
the directions 32d and 32e of the grid line of this example accomplish is abbreviated 90 degree) where 
the directions 32d and 32e of a grid line differ mutually across the field 32a. Namely, the two boundary 
lines 32f and 32g with the band-like field 32a, the lattice area border 32b, or the lattice area border 32c 
which does not have a lattice are parallel, It is allocated so that the direction 220 of the projected image 
to the diffraction grating 32 of the code track 27a of the magneto-optical disc 27 may be in agreement 
in 32 h of the centers of the two boundary lines. Therefore, as shown in drawing 9 , the light of a center 
section enters into the field 32a without a band-like lattice among the incoming beams 157, The 
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abbreviated semicircle which contains mostly the portion 157a in which the zero-order diffracted light 
and the primary [ +] diffracted light in information TORRAKU 27a interfere enters into one lattice area 
border 32b, and the abbreviated semicircle which contains mostly the portion 157b in which the zero- 
order diffracted light and -primary diffracted light in information TORRAKU 27a interfere enters into the 
lattice area border 32c of another side. The tracking error signal 49 by the push pull method can be 
acquired by detecting the primary [ **] diffracted light from these two lattice area borders 32b and 32c, 
respectively, and measuring that intensity. The focus error signal 48 by astigmatic method is [ the light 
of the center section 32a of said diffraction grating 32 and the zero-order diffracted light of the two 
lattice area borders 32b and 32c, i.e., directly, ] detectable using the transmitted light. The two lattice 
area borders 32b and 32c have [ the transmissivity of the direct transmitted light of the diffraction 
grating 32 ] highly (this example about 1.0) the low inner center region 32a of the lattice of the 
diffraction grating 32 like a graphic display (this example about 0.5). Therefore, since the intensity of the 
portions 157a and 157b to which the zero-order diffracted light and the primary [ **] diffracted light in 
the code track 27a interfere in the transmitted light directly falls as a result, mixing of the track traverse 
signal to the focus error signal 48 can be reduced. 

[0033]Next, the photodetector 33 is explained in detail using drawing 10 . 

[0034]The arithmetic circuit for acquiring the composition and each signal of the photodetector 33 seen 
from the transverse plane is shown in drawing 1 0 . In the figure, the photodetector 33 has the light- 
receiving fields 33a, 33b, 33c, and 33d of the quadrisection which has the dead band region part 33i of 
the circle configuration which does not have detection sensitivity in a center section (the rate of 
photoelectric conversion is zero mostly), and the light-receiving fields 33e, 33f, 33g, and 33h which 
became independent to the circumference, respectively. 

[0035]The light of the center section 32a of the diffraction grating 32 and the zero-order diffracted light 
of the two lattice area borders 32b and 32c, i.e., the transmitted light, enter into a quadrisection light- 
receiving fields [ of the photodetector 33 / 33a-33d ] center section as the light spot 34 (this example 
about 70 micrometers) directly. Therefore, the center section which causes a leak lump of AF among the 
light spot 34 is not detected by the dead band region part 33i (this example about 35 micrometers) 
located in the center section of the light spot 34. Therefore, it becomes a periphery of the light spot 34 
to be detected by the light-receiving fields 33a-33d. Therefore, after changing the photoelectric current 
from the light-receiving fields 33a and 33c, and the photoelectric current from the light-receiving fields 
33b and 33d into voltage with a current potential converter (not shown), the signal acquired by inputting 
into the differential amplifier 35 turns into the good focus error signal 48 with which the leak lump of AF 
was reduced. 

[0036]On the other hand, the primary [ **] diffracted light diffracted in the lattice area border 32b 
enters into the light-receiving fields 33f and 33h of the photodetector 33 as the light spot 36f and 36h, 
respectively. The primary [ **] diffracted light diffracted in the lattice area border 32c enters into the 
light-receiving fields 33e and 33g of the photodetector 33 as the light spot 36e and 36g, respectively. 
Therefore, after changing the photoelectric current from the light-receiving fields 33e and 33g, and the 
photoelectric current from the light-receiving fields 33f and 33h into voltage with a current potential 
converter (not shown), the tracking error signal 49 by the push pull method can be acquired by inputting 
into the differential amplifier 37. The tracking error signal 49 is acquired also from the difference of a 
light-receiving fields [ 33h and 33g ] incident light strength signal, or the difference of a light-receiving 
fields [ 33e and 33f ] incident light strength signal at this time. 

[0037]In drawing 10 , although the approximately semicircle shape of a light spot [ on light-receiving field 
33e-33h / 36e-36h ] image is rotating 90 degrees to the shape on the diffraction grating 32, this is 
because astigmatism is given with the cylindrical lens 7. Since what the light-receiving fields 33e-33h 
detect is light volume which enters into each field instead of shape of an image, even if the shape of an 
image changes, it is satisfactory in any way. 

[0038]Said information signal 51 is acquired also from total of all the light-receiving fields 33a-33h by 
the sum of a light-receiving fields [ 33e-33h ] incident light strength signal, the sum of a light-receiving 
fields [ 33e and 33f ] incident light strength signal or the sum of a light-receiving fields [ 33a-33d ] 
incident light strength signal, and the pan. 

[0039]By the way, what is called focus adjustment that adjusts so that a focus error signal may serve as 
a predetermined value in the focusing state on the magneto-optical disc 27, In drawing 6 , it is possible 
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by making one move the detection lens 6 and the cylindrical lens 7 to the incident light shaft orientations 
117 of the incident light 157 to carry out. Or the photodetector 33 may be moved to an optical axis 
direction. What is called tracking adjustment that adjusts so that the tracking error signal 49 may serve 
as a predetermined value, when the spot on the magneto-optical disc 27 is in a track state just, In 
drawing 6 and drawing 9 , the diffraction grating 32 is performed by moving in 32 f of two parallel 
boundary lines, and the direction 1 18 vertical to 32 g mutually. Since this adjustment is performed to the 
light flux 157 which is a parallel beam, inclination is not produced in the light flux which penetrated the 
diffraction grating 32. There is also no yield of aberration, such as astigmatism. Therefore, by moving the 
diffraction grating 32, an adjustment state does not go wrong and the focus error signal 48 adjusted 
beforehand can perform focus adjustment and tracking adjustment independently. 
[0040]In this example, since the zero-order diffracted light of the diffraction grating 32 is used for 
detection of the focus error signal 48, also when the wavelength of the semiconductor laser 1 which is a 
light source is changed, the light spot 34 on quadrisection light-receiving field 33a-33d cannot move, but 
the right focus error signal 48 can be acquired. Since the primary [ **] diffracted light by a diffraction 
grating is used for detection of the tracking error signal 49, the light spot 36e-36h on light-receiving field 
33e-33h moves by the wavelength variation of the semiconductor laser 1 , but. In the light-receiving 
fields 33e-33h, in order to detect the light volume which enters into each field, if a light-receiving fields 
[ 33e-33h ] size is designed in consideration of movement of the light spot 36e-36h, it is satisfactory. 
[0041 ]In detection of the tracking error signal 49 by the push pull method, when the code track of the 
disk was followed and the object lens 4 moved, the catoptric light from the magneto-optical disc 27 also 
moved in connection with it, and the tracking error signal 49 detected had a problem that offset arose. 
However, for tracking error signal 49 detection of this example. The light of the center section which 
entered into the field 32a which does not have a band-like lattice among the incoming beams 1 57 of the 
diffraction grating 32 in drawing 8 does not use, but uses the light of the portions 157a and 157b in which 
the light which entered into the lattice area borders 32b and 32c, i.e., the zero-order diffracted light and 
the primary [ **] diffracted light in information TORRAKU 27a, interferes.Therefore, it is also as the 
strong point and doubling which can reduce offset of the tracking error signal 49 by the above- 
mentioned object lens movement. 

[0042]As mentioned above, as explained in detail, the optical head of this example, The focus error signal 
48 by astigmatic method and the tracking error signal 49 by the push pull method are collectively 
detected by one optical system, without degrading the magneto optical signal 50, And the good focus 
error signal which had mixing of a track traverse signal reduced can be acquired by using the diffraction 
grating 32 which does not have a lattice area border, and the photodetector 33 which has a circular 
optical mask. 

[0043]Next, by the circumference of an incident light axis rotating and arranging the quadrisection light- 
receiving field of the photodetector for focus error signals explains the composition which reduces a leak 
lump of AF. 

[0044]AF to rotation of the quadrisection light-receiving fields 33a~33d for focus error signals of the 
photodetector 33 leaks to drawing 1 1 , and the relation of the amount of lumps is shown in it. The 
rotation shows the relative angle of the direction 1 60 (refer to drawing 12) of the parting line which 
divides the light-receiving fields 33a and 33d (33b and 33c) of the photodetector 33, and the radial 
direction 161 (refer to drawing 12 ) of the code track 27a projected on the photodetector 33 (rotation of 
a light-receiving field is called hereafter). The astigmatic direction 162 (refer to drawing 12 ) 34a of the 
focal line generated with the cylindrical lens 7 at this time, i.e., the direction of the spot 34 on light- 
receiving field 33a-33d at the time of defocusing, is the direction (the direction of the astigmatism of a 
cylindrical lens abbreviates to 45 degrees hereafter) of 45 degrees to the direction 161. It turns out that 
AF leaks and rotation reduces the amount of lumps to the maximum about about 15 degrees depending 
on rotation of a light-receiving field so that drawing 1 1 may show. Therefore, as shown in drawing 12 , the 
direction 1 60 which divides the light-receiving fields 33a and 33d (33b and 33c) of the detector 33 can 
reduce a leak lump of AF by arranging at abbreviated 15 degree to the radial direction 161 of the code 
track 27a projected on the photodetector 33. What is necessary is just to set it as about 5 times - 20 
degrees, although the optimum value of rotation of a light-receiving field changes with the optical 
constant of an optical head, the track form (focal distance etc.) of a disk, etc. 
[0045]Although the above-mentioned composition is the composition that the direction of the 
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astigmatism of the cylindrical lens 7 is 45 degrees, it is not restricted to this. AF to the rotation of a 
light-receiving field at the time of making drawing 13 rotate the direction of the astigmatism of the 
cylindrical lens 7 according to rotation of a light-receiving field leaks, and the relation of the amount of 
lumps is shown. In this case, it turns out that AF leaks and rotation reduces the amount of lumps to the 
maximum about about 30 degrees depending on rotation of a light-receiving field so that drawing 13 may 
show. Therefore, if the direction of the astigmatism of the cylindrical lens 7 is made into 75 degrees and 
rotation of a light-receiving field is made into abbreviated 30 degree, AF will leak and lump reduction will 
serve as the maximum to zero rotation of a light-receiving field. If the direction of the astigmatism of the 
cylindrical lens 7 is made into 90 degrees and rotation of a light-receiving field is made into abbreviated 
45 degree, Although a leak lump of AF increases rotation of a light-receiving field from the case of 
abbreviated 30 degree a little, the direction 1 60 of a light-receiving fields [ of the detector 33 / 33a and 
33d (33b and 33c) ] parting line, There is the strong point which will be 45 degrees to the direction of the 
astigmatism of the cylindrical lens 7, and said focus adjustment can perform like the conventional 
composition (rotation of a light-receiving field of the direction of the astigmatism of the cylindrical lens 7 
is 0 times at 45 degrees). Since the optimum value of the direction of rotation of a light-receiving field 
and the astigmatism of the cylindrical lens 7 changes with the optical constant of an optical head, the 
track form (focal distance etc.) of a disk, etc. like the above-mentioned case, a gap of about about 10 
degrees is produced from the above-mentioned optimum value. Therefore, for example by 30 rotations of 
a light-receiving field, it becomes 20 degrees - 40 degrees. 

[0046]As explained above, a leak lump of AF can be reduced by rotation of the light-receiving field for 
focuses of a photodetector. Even if this composition rotates and arranges the photodetector itself, it 
can acquire the effect same naturally. 
[0047] 

[Effect of the Invention]By old explanation, by this invention, the optical member which reduces the main 
intensity of the reflected light flux from a recording surface to circumference intensity into the optical 
path from a beam splitter to a photodetector was provided so that clearly. 

Therefore, further, since the astigmatism generating means was established into the optical path, the 
optical head which can reduce mixing of the track traverse signal to a focus error signal, and the optical 
information recording and reproducing device provided with the optical head can be provided. 



[Translation done.] 
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